The role of local and systemic cytokines in patients infected with Clostridium difficile.
It is widely accepted that the pathogenesis of Clostridium difficile infection (CDI) is multifactorial, dependent on pathogen virulence factors produced by the organism as well as disorders of the gastrointestinal tract, the alteration in intestinal flora and the immune response of the host. In particular, the immune response in the course of CDI and the involvement of cytokines in the pathogenesis of CDI is not fully understood. The aim of our study was to evaluate the relationship between proinflammatory and anti-inflammatory cytokines and the course of CDI in vivo. We prospectively studied 80 patients. Our study group included 40 patients aged 30-87 years (mean age 66.9 years) with CDI hospitalized at Infectious Diseases Department and Gastroenterology and Hepatology Clinic, University Hospital in Cracow, and 40 healthy volunteers aged 24-62 years (mean age 51.1 years). The serum concentrations of cytokines IL-1β, IL-6, IL-8, IL-10, tumor necrosis factor (TNF-α), myeloperoxidase (MPO), and prostaglandin E2 (PGE2) were measured using ELISA assays. Additionally, the routine biochemical parameters were assessed including the following: white blood cells with differential leukocyte count, platelets counts, and blood plasma levels of creatinine, alanine transaminase, and C-reactive protein were determined. We noted a significant increase in the concentration of the following cytokines in the CDI group when compared to the control group: IL-1b (4.7 vs. 3.6 pg/ml), IL-6 (21.0 vs. 0.04 pg/ml), IL-10 (8.5 vs. 0.5 pg/ml), TNF-α (7.1 vs. 0.09 pg/ml). In addition the serum concentration of MPO (1056.0 vs. 498.0 pg/ml), and PGE2 (2036.7 vs. 1492.0 pg/ml) showed a significant increase in CDI patients as compared with control subjects. Most CDI patients did not show any increase in the concentration of IL-8. We did observe a direct relationship between TNF-α and creatinine. The course of CDI is characterized by an initial local inflammatory process followed by a systemic inflammatory response, which manifests clinically as fever, and includes leukocytosis, an increase in the level of neutrophils in the blood, and an increase in the serum concentrations of TNF-α, IL-1β, IL-6, IL-10, MPO and PGE2. Despite the leading role of IL-8 in the local inflammatory process, we postulate TNF-α and IL-6 play a key role in the systemic inflammatory response in CDI, and the plasma TNF-α level seems to act as a major factor of poor prognosis in patients with CDI.